In the last years, special attention has been focused on analyzing the effect of pyrolysis conditions (mainly peak temperature) on the yield and properties of produced biochar. Given that the nature of biomass plays a key role in the pyrolysis process, it becomes really difficult to establish generic trends and correlations, which can be used for any biomass feedstock to predict the properties of derived biochar. Thus, more experimental studies focused on a given biomass source are still needed with the aim of providing reliable data for further research goals. In addition, a number of techniques have been proposed to estimate the long-term stability of biochar in a relatively easy and fast way (e.g., recalcitrance index, percentage of aromatic carbon, H2O2 oxidation, etc.). It becomes interesting to compare these different techniques to finally establish the most appropriate procedure to estimate the stability of produced biochar.
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The specific aim of this study is to simultaneously analyze and compare the outcomes from three previous studies [1] [2] [3] , which were focused on determining the effects of certain operating conditions on the properties of the biochar produced from three different sources: corn stover 1 (CS), two-phase olive mill waste 2 (TPOMW), and vine shoots 3 (VS). Additional process variables, such as the distribution of the pyrolysis products as well as the composition and heating value of the produced gas, are also compared in order to establish the most appropriate conditions in terms of both the potential stability of biochar and energy recovery.
All the pyrolysis experiments were performed using a pressurized slow pyrolysis device, the details of which are described elsewhere 1 . Several operating parameters were investigated: the peak temperature (from 400 to 650 °C), the absolute pressure (from 0.1 to 1.5 MPa), the pyrolysis environment 3 (N2 or CO2), and the addition of an inorganic-rich waste material. 2 From the overall results, it can be concluded that the peak temperature is the major factor affecting the potential stability of biochar and the quality of the produced gas. For all the raw materials tested, an increase in the peak temperature led to an increase in the potential stability of biochar (i.e., higher R50 indexes 4 , higher fixed-carbon contents, higher aromaticity, and lower molar H:C and O:C ratios) as well as an improvement in the heating value of produced gas. The effect of pressure on the potential stability was negligible (for VS and TPOMW) or slightly positive (for CS). However, the main benefit of working under a moderate pressure was the increase in the gas yield and its composition, leading to a higher energy recovery potential. Concerning the effect of using an atmosphere of CO2 instead of expensive N2, we observed a clear decrease in the yield of produced CO2 at the expense of an increase in the yield of CO (especially when pyrolysis was conducted under pressure). Finally, the addition of an inorganic-rich waste material (at a ratio of 10 wt %) resulted in a significant improvement in the potential stability of OW-derived biochar as well as in the heating value of the produced gas, even at atmospheric pressure.
